The influence of plasma lipoproteins on steroidogenesis of cultured ovine fetal and neonatal adrenal cells.
The present study examined the effects of serum and lipoproteins on the function of cultured adrenal cells from 115-127-day-old ovine fetuses and from newborn lambs. On day 1 of culture, corticosteroid output was similar in medium containing 2% horse serum or in serum-free medium, both for fetal and neonatal cells. However, on day 5, cells cultured in the absence of serum produced smaller amounts of these steroids than cells maintained in medium containing serum; the difference was more marked under ACTH1-24 stimulation. Conversely, cAMP production was never lower in the absence than in the presence of serum. When stimulated by ACTH1-24 on day 2 of culture, fetal or neonatal adrenal cells incubated in the presence of a saturating concentration of ovine LDL produced more corticosteroids than cells incubated in serum-free medium; HDL also enhanced ACTH1-24-induced steroidogenesis, but to a lesser extent. VLDL was effective only with neonatal cells. In fetal and neonatal cells cultured for 6 days in ACTH-free medium, VLDL and LDL increased ACTH-induced steroidogenesis, but HDL did not. On the other hand, when cells were cultured in the presence of ACTH1-24, LDL and HDL were equipotent in supporting ACTH1-24-induced steroid output. Three major lipoprotein fractions were observed in serum of fetal and newborn lambs. The concentration of cholesterol was very low in the VLDL fraction of fetuses, but it was similar to that of newborns in LDL. Conversely, 4 times more cholesterol was present in HDL of newborns than in HDL of fetuses. These results suggest that: (i) after several days of cell culture, cholesterol availability is an important limiting factor for the steroidogenesis of cells maintained under serum-free conditions; (ii) both an "LDL pathway" and an "HDL pathway" are operating in adrenal cells from fetal as well as newborn sheep; (iii) LDL and HDL are important physiological sources of cholesterol to support steroidogenesis by fetal and neonatal adrenal cells.